Analysis and characterization of the expression of the secretory and membrane forms of IgM heavy chains in the pufferfish, Takifugu rubripes.
We investigated the structure and expression of immunoglobulin genes in the pufferfish, Takifugu rubripes, a highly prized and economically important fish species. The cDNA fragment that partially encodes the constant region of the IgM heavy chain was isolated in these animals by RACE using degenerate primers after which it was used as a probe for screening IgM heavy chains in a fugu splenic cDNA library. The structural feature of the constant region of fugu sIgM was found to consist of four constant domains (CH1 to CH4), while mIgM was shown to contain a deletion of the CH4 domain, and its transmembrane domain was directly spliced to the CH3 domain as found in other teleosts. This feature may be common to all teleosts. In addition, five VH genes isolated in this study fell into two families based on their variability. Analysis of genomic sequences from the fugu genomic database also showed that there are only two VH families in the genome. The IgM gene was preferentially expressed in presumptive lymphoid tissues. Moreover, in situ hybridization revealed that large numbers of IgM positive cells were widely distributed throughout the spleen, head kidney, kidney, and thymus, confirming that these tissues were major sites of antibody production in fish. The expressions of IgM in the mucosal organs such as the skin, gills, and intestine suggest that they, too, contribute to humoral immunity in aquatic animals. The expression of IgM mRNA in the early development stages of this fish suggests that its larval form possesses a protective defense mechanism against foreign invaders.